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Human cytomegalovirus (HCMV) has the ability to activate the expression of many viral and
cellular genes. Among various viral proteins, the immediate early proteins (IE1-72kDa, 1E2-
86kDa) have been known to be potent transactivators. The product of c-jun proto-oncogene is
important in cell activation and differentiation. Here, we tried to find out if the IE could activate
the c-jun promoter and also tried to identify the responsible sequence elements in the c-jun
activation by IE1-72kDa.

We found HCMV IE expression transactivated the c-jun promoter in human embryonal lung
fibroblasts (HEL). The activation fold by 1E1-72kDa, IE2-86kDa and IE2-55kDa was 23, 35, and
5, respectively. When the expression of each IE was combined, it showed synergism. Expression
of (IE1-72kDa + IE2-86kDa) and (IE1-72kDa + IE2-86kDa + 1E2-55kDa) resulted in 131
and 162 fold increase, respectively.

The c-jun promoter region between -117 and -59 contains binding sites for the transcription
factors Spl, CAAT, AP-1 like (ATF/CREB), and MEF2. Transient expression assays were
performed using various reporter plasmids containing the c-jun promoter-regulatory region linked
to the luciferase gene and a plasmid expressing HCMV IE1 gene. Deletional and point
mutational analysis showed that the sequence between -225 to -160 and the CTF binding site
were involved in the up-regulation of ¢-jun promoter.
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Figure 1. Western blot analysis of U-937 cells
transfected with pCDNAIE1-72kDa (lane 1) and
pCDNAIE2-86kDa (lane 2). U-937 cells were tran-
sfected with each plasmid described as Materials and
Methods. Cellular extracts of transfected cells were
subjected to 10% SDS-PAGE and transferred to Ni-
trocellulose membrane. The membrane was probed
with (A): anti-IE1 or (B): anti-IE2 monoclonal Ab.
The reactive bands were visualized by chemilumi-
nescent system.
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o] 488 A cjun promoter B L Z7H=
Ztzkel ot g o) FE G AA [El7} [E29)
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Figure 2. HCMV I[E proteins synergistically tran-
sactivated the c-jun promoter. The murine c-jun pro-
moter encompassing -225 to +150 upstream of lu-
ciferase reporter vector was co-transfected in the HEL
cell along with IE protein expression vector as des-
cribed in materials and methods. The fold increase
represent the fold of luciferase activity compared to
that when the empty vector was transfected instead
of IE expression vector. Values shown are the av-
erages of at least two separate experiments done in
duplicate & standard errors of the means.
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&3] 2 z+z}e] deletion mutantZ A 23t o). A
Z+9 mutant= sequencing2 53} sequenceE &
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pJLuco] IE19] 2] 3}ed 19.8u 2} Al =71 Er}al
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Figure 3. c-jun promoter constructs. The positions of binding sites for the transcription factors SP1, CTF,
ATF/CREB and MEFII at -117, -92, -72, and -59, respectively, in the c-jun promoter are indicated. Plasmid
pJLuc contains -225 to +150 of the murine c-jun promoter upstream of luciferase gene. The position of deletions
in pJ7Luc, pJ8Luc, and p97Luc are indicated. Point mutations in the ATF/CREB or MEFII sites in pJ9TxLuc

and pJ9StxLuc are indicated by X's.
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Figure 4. The sequence of -225 to -160 and CTF
sites are required for IE1 induction of the c-jun pro-
moter. HEL cells were transiently transfected with
the c-jun luciferase reporter plasmids, as indicated
and pCDNA3-B-galactosidase as an internal control.
After transfection, the cells were serum starved for
48 hr. Cell lysates were prepared for luciferase and
B galactosidase assays. The fold increase of luciferase
activity in IE expressed cells relative to empty vec-
tor expressed cells is shown. Values shown are the
averages of at least two separate experiments done
in duplicate +-standard errors of the means.
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